The cloud liquid water feedback in climate models consists of the increase (decrease) in optical depth of clouds resulting from higher (lower) liquid water contents that might accompany tropospheric warming (cooling). The change in cloud liquid water with temperature is shown to depend on the rate of change of the slope of the moist adiabat with respect to temperature, and it is a strong function of temperature. The value of this rate of change in the tropics is about half that in mid and high latitudes and is much less than the value obtained by assuming that liquid water scales with the saturation mixing ratio.
There are several ways in which cloudiness could feed back on the climate system. This is one reason why any quantitative conclusions regarding the change in climate parameters like surface temperature accompanying atmospheric trace gas increases are usually qualified by uncertainties regarding possible changes in the cloudiness. Although estimates of feedbacks relating to changes in the areal extent of cloudiness and the mean cloud top height go back to the work of Schneider [1972] and others, there is also a body of literature concerning what may be termed the cloud liquid water feedback [Petukboy et al., 1975; Paltridge, 1980; Charlock, 1982; Somerville and Remer, 1984] . Whereas changes in cloud amount and height are strongly dependent on the cloud generation mechanism in the climate model and therefore subject to challenge, the cloud liquid water feedback has been considered reasonable on thermodynamic grounds.
The feedback argument operates in the following manner. A warmer troposphere will contain more water vapor (because of the increase in the saturation mixing ratio) and hence more condensate. Clouds of higher liquid water content will be optically thicker for the same depth and therefore will have higher albedos at solar wavelengths. They will also be more opaque in the infrared. For low-and mid-level water clouds, the infrared opacity saturates very quickly, and any increase in liquid water content will produce a negative feedback (stabilizing effect) if all other cloud parameters are unchanged. It has been suggested in the previously mentioned papers that the increase in liquid water content might scale with the saturation mixing ratio. The purpose of this note is to show that moist thermodynamic relationships relate the change in cloud liquid water content to the change in slope of the moist adiabat with temperature, not to the saturation mixing ratio. Table 1 shows f tabulated against temperature and pressure as computed from (6) for 100-mbar thick cloud layers. For example, for a cloud between 900 and 800 mbar and a cloud base at T = 15øC,f = 0.025. The dependence on pressure and the model surface warming is reduced to 64% of that for f-0 (no feedback), whereas for f-0.04 and 0.08, it is reduced to 49% and 32%, respectively.
The preceding discussion involves only one possible cloud liquid water feedback. The depth of the cloud will determine the total liquid water path. Moreover, the location of the freezing level and precipitation processes will also influence the cloud liquid water in precipitating clouds. Here again, detailed global models can accommodate most of the physics involved, such that there is hope for including this cloud feedback in climate models. The relationship between cloud liquid water and optical properties is also being built into the current generation of climate models and it is possible to model subtle changes in cloud droplet size distribution that might accompany tropospheric warming [Bohren, 1985] .
A final point: only water clouds have been considered in this analysis. The question of change in cirrus properties resuiting from a warmer troposphere is important, since models indicate that for high, thin clouds, the infrared greenhouse effect dominates over the albedo effect [Stephens and Webster, 1981]. The cloud ice feedback therefore could be of opposite sign.
